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Abstract of JP7178320 

PURPOSE:To allow a compact module unit to have a large membrane 
surface by limiting the area of the fixing member surface on the side where 
a hollow- fiber membrane is exposed from the fixing member and the area 
of the end face of the fixing member where the membrane is opened to 
conform to a specified relation. CONSTITUTION:When the area of a fixing 
member surface on the side where a hollow-fiber membrane 1 is exposed 
from the fixing member is denoted by A and the area of the end face of the 
fixing member where the membrane 1 is opened by B, 100>=A/B>=1.2 is 
fulfilled. The membrane 1 and the hollow- fiber membrane knitted or 
weaved fabric are preferably formed with a high- ductility material such as 
PE and PP. A housing 2 functions as a member to fix the end of the hollow- 
fiber membrane bundle fixed with resin. A filtrate is discharged from the 
open end face 3 of the membrane and sent to a water pipe, etc. A structure 
supporting material 4 is positioned at the center of the module and 
integrated with the housing 2 covering the resin-fixed part formed on both 
ends of the bundle membrane. 
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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hollow fiber module with which it is satisfied of a degree type when area of the holddown- 
member end face to which it is the hollow fiber module which it comes to fix, the one end section or the 
both ends of a hollow fiber maintaining an opening condition by the holddown member in housing, and A 
and a hollow fiber are carrying out opening of the area of the holddown- member side of the side which a 
hollow fiber exposes from a holddown member is set to B. 

100 >=A/B>=1.2 [Claim 2] The hollow fiber module with which it is satisfied of a degree type when it is 
fixed by the holddown member in structure material and area of the holddown-member end face to which A 
and a hollow fiber are carrying out opening of the area of the holddown-member side of the side which a 
hollow fiber exposes from a holddown member in the hollow fiber module with the long and slender 
configuration of a cross section perpendicular to the hollow fiber of a holddown member which is a 
rectangle mostly is set to B using a sheet-like hollow fiber knit fabric, the one end section or the both ends 
of the hollow fiber maintaining an opening condition. 
100 >=A/B>=1.2 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hollow fiber module suitable for filtering the high 
liquid of especially corruption nature (corruption nature by the organic nature matter) about a hollow fiber 
module. 
[0002] 

[Description of the Prior Art] Conventionally, although many hollow fiber modules have been used in the 
so-called field of precision filtration, such as manufacture of non-bacterial water, potable water, and a high 
purity water, and purification of air, they are performed in recent years in the form with various 
examination used for high-polluted-water processing applications, such as secondary treatment in a sewage 
disposal plant, tertiary treatment, and solid liquid separation in a septic tank. 

[0003] Since the blinding of the hollow fiber at the time of filtration processing is large, after fixed time 
amount filtration processing, the hollow fiber module used for such an application sends air, vibrates a 
hollow fiber, a film front face is washed, or repeats film surface washing of letting treated water flow to 
filtration processing and hard flow, and is performing it. 

[0004] The shape of a circular circle for which the hollow fiber module used in these fields has been used in 
the field of the conventional precision filtration, and the cylindrical shape type thing which converged and 
has arranged the hollow fiber concentrically were almost the case. Moreover, though amelioration was 
performed, there was only much what changes the filling factor and restoration gestalt of a hollow fiber. 
[0005] 

[Problem(s) to be Solved by the Invention] When filtration processing of high polluted water (for example, 
ss>=50 mg/L, TOC>=100 mg/L) was performed using such a conventional hollow fiber module, by hollow 
fibers' fixing (adhesion) and unifying them through deposits, such as the organic substance which adhered to 
the hollow fiber front face with use, the effective film surface product of the hollow fiber in a module 
decreased, and the rapid fall of a filtration flow rate was seen. Moreover, it did in this way, and functional 
recovery of the module which once carried out the fixing unification of the hollow fiber module which 
hollow fibers fixed and unified also when periodical film surface washing and a periodical back wash were 
performed was not easy, and decline in washing effectiveness was seen. 

[0006] It is the hollow fiber module which it comes to fix, changing to the hollow fiber module of a 
cylindrical shape with a focusing mold, arranging a hollow fiber in the shape of a sheet as a solution of this 
problem, and the one end section or the both ends of a hollow fiber maintaining an opening condition by 
the bridging in one or two different housing, respectively, and the long and slender hollow fiber module 
which is a rectangle mostly is propose for each configuration of a cross section perpendicular to the hollow 
fiber of a holddown member. 

[0007] Since it becomes possible to prepare an interlayer spacing and to arrange a hollow fiber of such a 
hollow fiber module of a sheet-like flat tip equally in an inside-and-outside layer, and it becomes very easy 
to wash a hollow fiber front face equally in case it is film surface washing, it is a module suitable for 
filtration of high polluted water that decline in a filtration efficiency like the former can be suppressed etc. 
[0008] Using the hollow fiber module of such a flat tip, to process mass (for example, lm3 / h) water, it is 



necessary to extend a film surface product. When difficulty and a processing tub become large beyond the 
heed and handling performs scrubbing washing etc. further by enlarging a modular film surface product, by 
increasing a film surface product, a hollow fiber will be accumulated and there is a trouble that the whole 
film surface in a module cannot be washed efficiently in Ayr etc. 

[0009] Moreover, in use of the hollow fiber module of the conventional flat tip, although there is the 
approach of increasing and carrying out unitization of the number of modules in order to increase a film 
surface product, the module arrangement in a unit (namely, spacing of the inter module at the time of 
making a module arrange in parallel so that a sheet-like hollow fiber may be piled up) has a limitation in the 
path of catchment tubing of each module ruling over, and narrowing the distance of an inter module in this 
case. 

[0010] Therefore, module spacing beyond the need (a sheet-like flat tip hollow fiber module spacing of a 

hollow fiber knit fabric) opens, and there is a trouble that the volume of a processing tub must become large 

beyond the need, or the amount of bubbling for scrubbing must be increased in connection with it. 

[001 1] Although this invention has a large film surface product in a compact module unit, the tooth space 

which the catchment section occupies is small, and scrubbing washing aims at offering the hollow fiber 

module which can be carried out efficiently to the whole hollow fiber in a module. 

[0012] 

[Means for Solving the Problem] The summary of this invention is as follows. 

(1) The hollow fiber module with which it is satisfied of a degree type when area of the holddown- member 
end face to which it is the hollow fiber module which it comes to fix, the one end section or the both ends 
of a hollow fiber maintaining an opening condition by the holddown member in housing, and A and a 
hollow fiber are carrying out opening of the area of the holddown- member side of the side which a hollow 
fiber exposes from a holddown member is set to B. 

100 >=A/B>=1.2[0013] (2) The hollow fiber module with which it is satisfied of a degree type when it is 
fixed by the holddown member in structure material and area of the holddown-member end face to which A 
and a hollow fiber are carrying out opening of the area of the holddown-member side of the side which a 
hollow fiber exposes from a holddown member in the hollow fiber module with the long and slender 
configuration of a cross section perpendicular to the hollow fiber of a holddown member which is a 
rectangle mostly is set to B using a sheet- like hollow fiber knit fabric, the one end section or the both ends 
of the hollow fiber maintaining an opening condition. 

100 >=A/B>=1.2[0014] This invention is explained at a detail according to a drawing below. Drawing 1 is 
the perspective view of the hollow fiber module of this invention which fixed the both ends of a hollow 
fiber, maintaining opening by the holddown member, and formed the cylindrical shape. A/B of this module 
is 4.6. Drawing 2 is the perspective view of the hollow fiber module of this invention fixed by the holddown 
member eight sheets, maintaining an opening condition for the one end section of each hollow fiber using a 
hollow fiber knit fabric. A/B of this module is 1.7. 

[0015] Drawing 3 is the perspective view of the hollow fiber module of this invention fixed by the 
holddown member eight sheets like drawing 2 , maintaining an opening condition for the both ends of each 
hollow fiber using a hollow fiber knit fabric. Drawing 4 is the sectional view of the hollow filament fixed 
part in a direction perpendicular to the longitudinal direction of catchment tubing of the module shown by 
drawing 2 and drawing 3 . 

[0016] 1 — a hollow fiber and 2 — housing (the interior is a holddown member) and 3 — a hollow fiber 
opening end face and 4 — in housing and catchment tubing, and 7, a holddown member and 8 show a 
conduit tube and, as for structure supporting material and 5, 9 shows [ a hollow fiber knit fabric and 6 ] 
filtrate output port, respectively. 

[0017] A hollow fiber 1 and the hollow fiber knit fabric 5 can use what consists of various ingredients, such 
as for example, a cellulose system, a polyolefine system, a polyvinyl alcohol system, and a polysulfone 
system, and its thing of the high quality of the materials of strong ductility, such as polyethylene and 
polypropylene, is especially desirable. 

[0018] In addition, although there will be especially no limit in an aperture, a void content, thickness, and 



an outer diameter if usable as a filtration membrane, considering a removal object, reservation of the film 
surface product per volume, the reinforcement of a hollow fiber, etc., as a desirable example, 0.01-1 
micrometer of apertures, 20 - 90% of void contents, 5-300 micrometers of thickness, and the range of 20- 
2000- micrometer outer diameter can be mentioned. Moreover, the aperture in the case of aiming at removal 
of bacteria may use hundreds of thousands of ultrafiltration membrane from 10,000 cuts off molecular 
weight, when it becomes indispensable that it is 0.2 micrometers or less and it aims at removal of the 
organic substance or a virus. 

[0019] It is desirable that it is the so-called lasting hydrophilization film which has a hydrophilic radical etc. 
in a front face as a surface characteristic of a hollow fiber. Well-known approaches, such as a method of 
manufacturing a hollow fiber with a hydrophilic macromolecule like a polyvinyl alcohol system as a 
process of the lasting hydrophilization film or the approach of carrying out hydrophilization of the front face 
of a hydrophobic poly membrane, can be used. For example, as an example of the hydrophilic giant 
molecule at the time of giving a hydrophilic giant molecule to a film surface and carrying out 
hydrophilization of the hydrophobic hollow fiber, an ethylene- vinyl acetate system copolymer 
saponification object, a polyvinyl pyrrolidone, etc. can be mentioned. 

[0020] As an example of the film surface hydrophilication by another technique, there is a film surface 
polymerization method of a hydrophilic monomer, and diacetone acrylamide etc. can be mentioned as an 
example of this monomer. Moreover, as other technique, the approach of blending a hydrophilic giant 
molecule and carrying out spinning film production can be mentioned to a hydrophobic giant molecule (for 
example, polyolefine), and what was mentioned above as an example of the hydrophilic giant molecule to 
be used is mentioned. 

[0021] A hydrophobic interaction works that a front face is a hydrophobic hollow fiber between the 
processed underwater organic substance and a hollow fiber front face, the organic substance adsorption to a 
film surface occurs, it leads to film surface lock out, and a filtration life becomes short. Moreover, generally 
the filtration-efficiency recovery by film surface washing is also difficult for the blinding of the adsorption 
origin. 

[0022] If the lasting hydrophilization film is used, the hydrophobic interaction on the organic substance and 
the front face of a hollow fiber can be decreased, and adsorption of the organic substance can be 
suppressed. Furthermore, by the lasting hydrophilization film, although desiccation and hydrophobing arise 
and the fall of flux may be caused by the bubbling air in scrubbing washing in use by the hydrophobic film, 
even if it dries, the fall of flux is not caused. 

[0023] As immobilization of a hollow fiber is shown in drawing 2 and drawing 3 , either one end of a 
hollow fiber or both ends are OK. One of immobilization can be chosen according to the purpose or an 
application. The hollow fiber knit fabric 5 is an object which knit the hollow fiber in the shape of a sheet, 
and if equipment and the approach which the technique of arbitration is used as a process of a sheet-like 
hollow fiber, for example, are indicated by JP,4-26886,B and JP,63-91673,A are used, it can be 
manufactured easily. 

[0024] Housing 2 functions as a member which fixes the hollow fiber focusing edge which has carried out 
resin immobilization. The hollow fiber opening end face 3 takes out filtrate from this end face, and sends 
filtrate to a conduit tube etc. The structure supporting material 4 is located in the core of a hollow fiber 
module, it is fixed with the wrap housing 2 and the resin fixed part currently formed in the both ends of the 
hollow fiber which converged is formed in one. In addition, the structure base material 4 of the shape of this 
rod can be made tubular, and the inside of that tubing can also be used as passage of water purification. As 
a cross-section configuration, if circular, a square, a rectangle, etc. are cylindrical, it will not interfere. 
[0025] housing and the catchment tubing 6 function on the drawing 2 list as a member which supports the 
whole hollow fiber module of drawing 3 R> 3, and long and slender — it has rectangular opening mostly, 
the configuration of the cross section where opening of this housing and the catchment tubing 6 is 
perpendicular to the hollow fiber of the holddown member by which restoration immobilization is carried 
out with a hollow fiber there is long and slender — a rectangle is carried out mostly. 
[0026] Although a holddown member 7 is formed in opening of housing and the catchment tubing 6 so that 



it may have a cross-section configuration like drawing 3 while restoration immobilization is carried out, no 
matter a configuration may be what thing, it does not interfere, in order that this holddown member 7 may 
operate this hollow fiber as a filtration membrane while converging each edge of many hollow fibers, with 
an opening condition maintained and being fixed processed water and treated water - liquid - it 
functions as a member divided densely. 

[0027] A holddown member 7 usually stiffens liquefied resin, such as an epoxy resin, an unsaturated 
polyester resin, and polyurethane, and is made to form. The same is said of the holddown member inside [ 
housing 2 ] drawing 1 . A conduit tube 8 is a pipe with which filtrate flows, and leads to filtrate output port 
9. 

[0028] Rigid-polyvinyl-chloride resin, a polycarbonate, polysulfone, polypropylene, acrylic resin, ABS 
plastics, conversion PPE resin, etc. are illustrated that what is necessary is just what has a mechanical 
strength and endurance as the quality of the material of housing 2, the structure supporting material 4, 
housing, the catchment tubing 6, and a conduit tube 8. It is desirable to make into the quality of the material 
after use, the resin of the hydrocarbon system which can carry out perfect combustion, without taking out a 
toxic gas by combustion, when incineration processing is required. 

[0029] Although the ratio of the area B of the holddown- member end face in which the area A and the 
hollow fiber of a holddown-member side of the side which a hollow fiber exposes from a holddown 
member are carrying out opening, and A/B can choose any value, when the magnitude of processing 
capacity, a film surface product, a can, or a processing tub, handling nature, etc. are taken into 
consideration, the range of 1.2-100 is desirable. Especially, in the case of the hollow fiber module (a hollow 
fiber knit fabric is used) of a flat tip, the value of A/B is determined in consideration of the bore and outer 
diameter of the number of sheets of a hollow fiber knit fabric, and catchment tubing. 
[0030] The hollow fiber module of this invention has the description which is described below. By the 
module of the cylindrical shape type which converged on a circle configuration or concentric circular, and 
has arranged the hollow fiber, it excels in handling nature, especially the workability at the time of module 
wearing. Since the hollow fiber is equally arranged to the whole holddown-member side expressed with 
area A, area B is the same, A/B stops easily being able to produce deposition of the suspended matter of a 
between [ hollow fibers ], and adhesion of hollow fibers rather than the module of 1, and scrubbing washing 
is efficiently performed in the deployment list of a film surface. 

[0031] Moreover, rather than A/B=l, the module of the same hollow fiber number is also little, and the resin 
which the direction of the module of A/B>1 uses as a holddown member can produce it. Therefore, in the 
case of resin which generates heat at the time of hardening, there is also little generation of heat, hardening 
contraction also becomes small, and it becomes easy to fabricate the direction with as much as possible few 
amounts of resin. 

[0032] Since deal with it rather than the module which has the same film surface product, it excels in a sex, 
a hollow fiber knit fabric can prepare an interlayer spacing and the hollow fiber module using a hollow fiber 
knit fabric like drawing 2 or drawing 3 is also arranged equally at the inside-and-outside layer, it becomes 
very easy in the case of film surface washing to wash a hollow fiber front face equally. The effectiveness 
improves further by carrying out spacing of each hollow fiber knit fabric at equal intervals. 
[0033] When arranging two or more modules to a processing tub etc., in juxtaposition or arrangement which 
carries out a laminating, by the conventional module, module spacing is governed by the magnitude of the 
connection of the outer diameter of catchment tubing, or the filtrate outlet of catchment tubing so that 
especially a hollow fiber knit fabric may be piled up. 

[0034] By the module of this invention, the width of face of a holddown member is larger than the outer 
diameter and connection of catchment tubing, since all the hollow fiber knit fabrics in all modules are fixed 
at equal intervals by making a module arrange in parallel so that the side faces of a holddown member may 
touch, equal scrubbing washing can be performed to the whole hollow fiber, and decline in a partial 
filtration efficiency is not caused. 

[0035] Although carrying out at equal intervals is desirable as for spacing between the hollow fiber knit 
fabrics in a module when it takes into consideration applying equally Ayr bubbling at the time of scrubbing 



washing to the whole film surface, the distance of arbitration is chosen in the spacing. 
10036] Although the distance between sheets can be chosen in consideration of adhesion prevention of the 
effectiveness of scrubbing washing in Ayr bubbling etc., or an adjoining hollow fiber knit fabric, the film 
surface product per module, etc., the range of 5- 100mm is suitable preferably. Furthermore, it becomes 
possible by maintaining predetermined spacing and fixing a hollow fiber knit fabric the whole sheet, to 
prevent fixing unification of hollow fibers more. 

[0037] Although the hollow fiber is converging toward the direction of an opening end face like drawing 4 
R> 4 by the module using a hollow fiber knit fabric, it is desirable to lay the hollow fiber underground 
completely within a holddown member here. 

[0038] Although the so-called pressure filtration method arrange a module in a well-closed container, 
pressurize processed water in use of the hollow fiber module of the flat tip especially using a hollow fiber 
knit fabric, and make a hollow fiber penetrate is also employable, it is desirable to use it by the suction 
filtration method which attracts the side which collects the treated water which arranged the hollow fiber 
module in the activated sludge tank, the settling tank, etc., and penetrated the hollow fiber. 
[0039] A film surface deposit can prevent entering inside a film surface efficiently by adopting the so-called 
intermittent suction operating method which stops suction periodically especially temporarily. The 
functional recovery frequency of a hollow fiber module can be reduced. 

[0040] Although the clear range cannot be specified since intermittent spacing of intermittent suction 
changes with dirtiness of processed water in the optimal range, as an example in the case of being aimed at 
the active sludge of MLSS5000 mg/L extent, the range for 2 seconds - stop-time 15 minutes can be 
mentioned as a desirable example for the suction time amount 1 - 30 minutes. 

[0041] Moreover, it becomes easy to perform circulating treated water within a tub at the time of filtration, 
or performing Ayr bubbling and washing a film surface by adopting a suction filtration method. The 
washing approach especially by Ayr bubbling demonstrates much more cleaning effect by combining with 
the intermittent suction operating method to which a film surface deposit can prevent entering inside a film 
surface efficiently, as shown above. As for the flow of the processed water in a suction filtration method, it 
is desirable to make the cleaning effect of the film surface of a hollow fiber raise, as it flows almost 
perpendicularly to the arrangement direction of a hollow fiber. 

[0042] Many ss(es) and the organic substance accumulate on a film surface in filtration of high corruption 
water. Therefore, a deposit is made to exfoliate using a stream, Ayr, vibration, a supersonic wave, etc., and 
it is necessary to wash a film surface. In not washing, the organic substance deposited on the film surface 
causes [ membranous ] lock out, and causes the fall of a filtration life. The so-called cross flow filtration 
which passes a stream in parallel with a film surface as the concrete washing approach, the method of 
causing a stream by the pump or the motor to a membrane module immersion tub, the bubbling method 
using the upflow of Ayr, the method of vibrating the module itself, the method of vibrating a processed 
liquid with a supersonic wave, etc. are mentioned. These washing may be continuously performed according 
to the advance condition of film surface lock out, and you may carry out intermittently. 
[0043] In operating using together scrubbing washing by Ayr bubbling, the powder trachea for performing 
bubbling is needed. In order to perform suitable Ayr bubbling, the physical relationship of a powder trachea 
and a module is important, but a complicated activity fixes a module and a powder trachea separately, and 
when the module has moved during operation, it has the trouble it becomes impossible for scrubbing 
washing suitable in the middle of operation to perform. As this cure, by carrying out the fixed unification of 
the powder trachea at the module of this invention, wearing in a can or a processing layer becomes easy, 
and scrubbing washing suitable during operation can be continued now. 

[0044] Especially the hollow fiber module of this invention fits filtration of high corruption water, and the 
solid liquid separation of filtration of river water, industrial-water-works water filtration, and bottom 
wastewater, waste water treatment (for example, processing in a union septic tank), etc. are mentioned as a 
concrete field of the invention. 
[0045] 

[Effect of the Invention] Though it is a large film surface product, since it has compact structure and more 



hollow fibers contact direct processed water, the fixing unification between hollow fibers is prevented and 
the hollow fiber module of this invention can maintain [ in / especially / filtration of high polluted water ] a 
high filtration efficiency over a long period of time. 

[0046] When filtering the hollow fiber module especially using a hollow fiber knit fabric by being immersed 
in a processing tub, all hollow fiber knit fabrics can be arranged at equal intervals, and scrubbing washing 
with the equal sufficient effectiveness to two or more whole modules can be carried out. Moreover, wearing 
to a can or a processing tub and desorption are easy, and it excels in handling nature. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the hollow fiber module suitable for filtering the high 
liquid of especially corruption nature (corruption nature by the organic nature matter) about a hollow fiber 
module. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, although many hollow fiber modules have been used in the 
so-called field of precision filtration, such as manufacture of non-bacterial water, potable water, and a high 
purity water, and purification of air, they are performed in recent years in the form with various 
examination used for high-polluted-water processing applications, such as secondary treatment in a sewage 
disposal plant, tertiary treatment, and solid liquid separation in a septic tank. 

[0003] Since the blinding of the hollow fiber at the time of filtration processing is large, after fixed time 
amount filtration processing, the hollow fiber module used for such an application sends air, vibrates a 
hollow fiber, a film front face is washed, or repeats film surface washing of letting treated water flow to 
filtration processing and hard flow, and is performing it. 

[0004] The shape of a circular circle for which the hollow fiber module used in these fields has been used in 
the field of the conventional precision filtration, and the cylindrical shape type thing which converged and 
has arranged the hollow fiber concentrically were almost the case. Moreover, though amelioration was 
performed, there was only much what changes the filling factor and restoration gestalt of a hollow fiber. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Though it is a large film surface product, since it has compact structure and more 
hollow fibers contact direct processed water, the fixing unification between hollow fibers is prevented and 
the hollow fiber module of this invention can maintain [ in / especially / filtration of high polluted water ] a 
high filtration efficiency over a long period of time. 

[0046] When filtering the hollow fiber module especially using a hollow fiber knit fabric by being immersed 
in a processing tub, all hollow fiber knit fabrics can be arranged at equal intervals, and scrubbing washing 
with the equal sufficient effectiveness to two or more whole modules can be carried out. Moreover, wearing 
to a can or a processing tub and desorption are easy, and it excels in handling nature. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] When filtration processing of high polluted water (for example, 
ss>=50 mg/L, TOC>=100 mg/L) was performed using such a conventional hollow fiber module, by hollow 
fibers 1 fixing (adhesion) and unifying them through deposits, such as the organic substance which adhered to 
the hollow fiber front face with use, the effective film surface product of the hollow fiber in a module 
decreased, and the rapid fall of a filtration flow rate was seen. Moreover, it did in this way, and functional 
recovery of the module which once carried out the fixing unification of the hollow fiber module which 
hollow fibers fixed and unified also when periodical film surface washing and a periodical back wash were 
performed was not easy, and decline in washing effectiveness was seen. 

[0006] It is the hollow fiber module which it comes to fix, changing to the hollow fiber module of a 
cylindrical shape with a focusing mold, arranging a hollow fiber in the shape of a sheet as a solution of this 
problem, and the one end section or the both ends of a hollow fiber maintaining an opening condition by 
the bridging in one or two different housing, respectively, and the long and slender hollow fiber module 
which is a rectangle mostly is propose for each configuration of a cross section perpendicular to the hollow 
fiber of a holddown member. 

[0007] Since it becomes possible to prepare an interlayer spacing and to arrange a hollow fiber of such a 
hollow fiber module of a sheet-like flat tip equally in an inside-and-outside layer, and it becomes very easy 
to wash a hollow fiber front face equally in case it is film surface washing, it is a module suitable for 
filtration of high polluted water that decline in a filtration efficiency like the former can be suppressed etc. 
[0008] Using the hollow fiber module of such a flat tip, to process mass (for example, lm3 / h) water, it is 
necessary to extend a film surface product. When difficulty and a processing tub become large beyond the 
need and handling performs scrubbing washing etc. further by enlarging a modular film surface product, by 
increasing a film surface product, a hollow fiber will be accumulated and there is a trouble that the whole 
film surface in a module cannot be washed efficiently in Ayr etc. 

[0009] Moreover, in use of the hollow fiber module of the conventional flat tip, although there is the 
approach of increasing and carrying out unitization of the number of modules in order to increase a film 
surface product, the module arrangement in a unit (namely, spacing of the inter module at the time of 
making a module arrange in parallel so that a sheet-like hollow fiber may be piled up) has a limitation in the 
path of catchment tubing of each module ruling over, and narrowing the distance of an inter module in this 
case. 

[0010] Therefore, module spacing beyond the need (a sheet-like flat tip hollow fiber module spacing of a 
hollow fiber knit fabric) opens, and there is a trouble that the volume of a processing tub must become large 
beyond the need, or the amount of bubbling for scrubbing must be increased in connection with it. 
[001 1] Although this invention has a large film surface product in a compact module unit, the tooth space 
which the catchment section occupies is small, and scrubbing washing aims at offering the hollow fiber 
module which can be carried out efficiently to the whole hollow fiber in a module. 
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MEANS 



[Means for Solving the Problem] The summary of this invention is as follows. 

(1) The hollow fiber module with which it is satisfied of a degree type when area of the holddown- member 
end face to which it is the hollow fiber module which it comes to fix, the one end section or the both ends 
of a hollow fiber maintaining an opening condition by the holddown member in housing, and A and a 
hollow fiber are carrying out opening of the area of the holddown- member side of the side which a hollow 
fiber exposes from a holddown member is set to B. 

100 >=A/B>=1.2[0013] (2) The hollow fiber module with which it is satisfied of a degree type when it is 
fixed by the holddown member in structure material and area of the holddown-member end face to which A 
and a hollow fiber are carrying out opening of the area of the holddown-member side of the side which a 
hollow fiber exposes from a holddown member in the hollow fiber module with the long and slender 
configuration of a cross section perpendicular to the hollow fiber of a holddown member which is a 
rectangle mostly is set to B using a sheet-like hollow fiber knit fabric, the one end section or the both ends 
of the hollow fiber maintaining an opening condition. 

100 >=A/B>=1.2[0014] This invention is explained at a detail according to a drawing below. Drawing 1 is 
the perspective view of the hollow fiber module of this invention which fixed the both ends of a hollow 
fiber, maintaining opening by the holddown member, and formed the cylindrical shape. A/B of this module 
is 4.6. Drawing 2 is the perspective view of the hollow fiber module of this invention fixed by the holddown 
member eight sheets, maintaining an opening condition for the one end section of each hollow fiber using a 
hollow fiber knit fabric. A/B of this module is 1.7. 

[0015] Drawing 3 is the perspective view of the hollow fiber module of this invention fixed by the 
holddown member eight sheets like drawing 2 , maintaining an opening condition for the both ends of each 
hollow fiber using a hollow fiber knit fabric. Drawing 4 is the sectional view of the hollow filament fixed 
part in a direction perpendicular to the longitudinal direction of catchment tubing of the module shown by 
drawing 2 and drawing 3 . 

[0016] 1 — a hollow fiber and 2 — housing (the interior is a holddown member) and 3 — a hollow fiber 
opening end face and 4 — in housing and catchment tubing, and 7, a holddown member and 8 show a 
conduit tube and, as for structure supporting material and 5, 9 shows [ a hollow fiber knit fabric and 6 ] 
filtrate output port, respectively. 

[0017] A hollow fiber 1 and the hollow fiber knit fabric 5 can use what consists of various ingredients, such 
as for example, a cellulose system, a polyolefine system, a polyvinyl alcohol system, and a polysulfone 
system, and its thing of the high quality of the materials of strong ductility, such as polyethylene and 
polypropylene, is especially desirable. 

[0018] In addition, although there will be especially no limit in an aperture, a void content, thickness, and 
an outer diameter if usable as a filtration membrane, considering a removal object, reservation of the film 
surface product per volume, the reinforcement of a hollow fiber, etc., as a desirable example, 0.01-1 
micrometer of apertures, 20 - 90% of void contents, 5-300 micrometers of thickness, and the range of 20- 
2000- micrometer outer diameter can be mentioned. Moreover, the aperture in the case of aiming at removal 
of bacteria may use hundreds of thousands of ultrafiltration membrane from 10,000 cuts off molecular 
weight, when it becomes indispensable that it is 0.2 micrometers or less and it aims at removal of the 



organic substance or a virus. 

[0019] It is desirable that it is the so-called lasting hydrophilization film which has a hydrophilic radical etc. 
in a front face as a surface characteristic of a hollow fiber. Well-known approaches, such as a method of 
manufacturing a hollow fiber with a hydrophilic macromolecule like a polyvinyl alcohol system as a 
process of the lasting hydrophilization film or the approach of carrying out hydrophilization of the front face 
of a hydrophobic poly membrane, can be used. For example, as an example of the hydrophilic giant 
molecule at the time of giving a hydrophilic giant molecule to a film surface and carrying out 
hydrophilization of the hydrophobic hollow fiber, an ethylene-vinyl acetate system copolymer 
saponification object, a polyvinyl pyrrolidone, etc. can be mentioned. 

[0020] As an example of the film surface hydrophilication by another technique, there is a film surface 
polymerization method of a hydrophilic monomer, and diacetone acrylamide etc. can be mentioned as an 
example of this monomer. Moreover, as other technique, the approach of blending a hydrophilic giant 
molecule and carrying out spinning film production can be mentioned to a hydrophobic giant molecule (for 
example, polyolefine), and what was mentioned above as an example of the hydrophilic giant molecule to 
be used is mentioned. 

[0021] A hydrophobic interaction works that a front face is a hydrophobic hollow fiber between the 
processed underwater organic substance and a hollow fiber front face, the organic substance adsorption to a 
film surface occurs, it leads to film surface lock out, and a filtration life becomes short. Moreover, generally 
the filtration-efficiency recovery by film surface washing is also difficult for the blinding of the adsorption 
origin. 

[0022] If the lasting hydrophilization film is used, the hydrophobic interaction on the organic substance and 
the front face of a hollow fiber can be decreased, and adsorption of the organic substance can be 
suppressed. Furthermore, by the lasting hydrophilization film, although desiccation and hydrophobing arise 
and the fall of flux may be caused by the bubbling air in scrubbing washing in use by the hydrophobic film, 
even if it dries, the fall of flux is not caused. 

[0023] As immobilization of a hollow fiber is shown in drawing 2 and drawing 3 , either one end of a 
hollow fiber or both ends are OK. One of immobilization can be chosen according to the purpose or an 
application. The hollow fiber knit fabric 5 is an object which knit the hollow fiber in the shape of a sheet, 
and if equipment and the approach which the technique of arbitration is used as a process of a sheet-like 
hollow fiber, for example, are indicated by JP,4-26886,B and JP,63-91673,A are used, it can be 
manufactured easily. 

[0024] Housing 2 functions as a member which fixes the hollow fiber focusing edge which has carried out 
resin immobilization. The hollow fiber opening end face 3 takes out filtrate from this end face, and sends 
filtrate to a conduit tube etc. The structure supporting material 4 is located in the core of a hollow fiber 
module, it is fixed with the wrap housing 2 and the resin fixed part currently formed in the both ends of the 
hollow fiber which converged is formed in one. In addition, the structure base material 4 of the shape of this 
rod can be made tubular, and the inside of that tubing can also be used as passage of water purification. As 
a cross-section configuration, if circular, a square, a rectangle, etc. are cylindrical, it will not interfere. 
[0025] housing and the catchment tubing 6 function on the drawing 2 list as a member which supports the 
whole hollow fiber module of drawing 3 R> 3, and long and slender - it has rectangular opening mostly, 
the configuration of the cross section where opening of this housing and the catchment tubing 6 is 
perpendicular to the hollow fiber of the holddown member by which restoration immobilization is carried 
out with a hollow fiber there is long and slender — a rectangle is carried out mostly. 
[0026] Although a holddown member 7 is formed in opening of housing and the catchment tubing 6 so that 
it may have a cross-section configuration like drawing 3 while restoration immobilization is carried out, no 
matter a configuration may be what thing, it does not interfere, in order that this holddown member 7 may 
operate this hollow fiber as a filtration membrane while converging each edge of many hollow fibers, with 
an opening condition maintained and being fixed — processed water and treated water — liquid — it 
functions as a member divided densely. 

[0027] A holddown member 7 usually stiffens liquefied resin, such as an epoxy resin, an unsaturated 



polyester resin, and polyurethane, and is made to form. The same is said of the holddown member inside [ 
housing 2 ] drawing 1 . A conduit tube 8 is a pipe with which filtrate flows, and leads to filtrate output port 
9. 

[0028] Rigid-polyvinyl-chloride resin, a polycarbonate, polysulfone, polypropylene, acrylic resin, ABS 
plastics, conversion PPE resin, etc. are illustrated that what is necessary is just what has a mechanical 
strength and endurance as the quality of the material of housing 2, the structure supporting material 4, 
housing, the catchment tubing 6, and a conduit tube 8. It is desirable to make into the quality of the material 
after use, the resin of the hydrocarbon system which can carry out perfect combustion, without taking out a 
toxic gas by combustion, when incineration processing is required. 

[0029] Although the ratio of the area B of the holddown- member end face in which the area A and the 
hollow fiber of a holddown-member side of the side which a hollow fiber exposes from a holddown 
member are carrying out opening, and A/B can choose any value, when the magnitude of processing 
capacity, a film surface product, a can, or a processing tub, handling nature, etc. are taken into 
consideration, the range of 1.2-100 is desirable. Especially, in the case of the hollow fiber module (a hollow 
fiber knit fabric is used) of a flat tip, the value of A/B is determined in consideration of the bore and outer 
diameter of the number of sheets of a hollow fiber knit fabric, and catchment tubing. 
[0030] The hollow fiber module of this invention has the description which is described below. By the 
module of the cylindrical shape type which converged on a circle configuration or concentric circular, and 
has arranged the hollow fiber, it excels in handling nature, especially the workability at the time of module 
wearing. Since the hollow fiber is equally arranged to the whole holddown-member side expressed with 
area A, area B is the same, A/B stops easily being able to produce deposition of the suspended matter of a 
between [ hollow fibers ], and adhesion of hollow fibers rather than the module of 1, and scrubbing washing 
is efficiently performed in the deployment list of a film surface. 

[0031] Moreover, rather than A/B=l, the module of the same hollow fiber number is also little, and the resin 
which the direction of the module of A/B>1 uses as a holddown member can produce it. Therefore, in the 
case of resin which generates heat at the time of hardening, there is also little generation of heat, hardening 
contraction also becomes small, and it becomes easy to fabricate the direction with as much as possible few 
amounts of resin. 

[0032] Since deal with it rather than the module which has the same film surface product, it excels in a sex, 
a hollow fiber knit fabric can prepare an interlayer spacing and the hollow fiber module using a hollow fiber 
knit fabric like drawing 2 or drawing 3 is also arranged equally at the inside-and-outside layer, it becomes 
very easy in the case of film surface washing to wash a hollow fiber front face equally. The effectiveness 
improves further by carrying out spacing of each hollow fiber knit fabric at equal intervals. 
[0033] When arranging two or more modules to a processing tub etc., in juxtaposition or arrangement which 
carries out a laminating, by the conventional module, module spacing is governed by the magnitude of the 
connection of the outer diameter of catchment tubing, or the filtrate outlet of catchment tubing so that 
especially a hollow fiber knit fabric may be piled up. 

[0034] By the module of this invention, the width of face of a holddown member is larger than the outer 
diameter and connection of catchment tubing, since all the hollow fiber knit fabrics in all modules are fixed 
at equal intervals by making a module arrange in parallel so that the side faces of a holddown member may 
touch, equal scrubbing washing can be performed to the whole hollow fiber, and decline in a partial 
filtration efficiency is not caused. 

[0035] Although carrying out at equal intervals is desirable as for spacing between the hollow fiber knit 
fabrics in a module when it takes into consideration applying equally Ayr bubbling at the time of scrubbing 
washing to the whole film surface, the distance of arbitration is chosen in the spacing. 
[0036] Although the distance between sheets can be chosen in consideration of adhesion prevention of the 
effectiveness of scrubbing washing in Ayr bubbling etc., or an adjoining hollow fiber knit fabric, the film 
surface product per module, etc., the range of 5- 100mm is suitable preferably. Furthermore, it becomes 
possible by maintaining predetermined spacing and fixing a hollow fiber knit fabric the whole sheet, to 
prevent fixing unification of hollow fibers more. 



[0037] Although the hollow fiber is converging toward the direction of an opening end face like drawing 4 
R> 4 by the module using a hollow fiber knit fabric, it is desirable to lay the hollow fiber underground 
completely within a holddown member here. 

[0038] Although the so-called pressure filtration method arrange a module in a well-closed container, 
pressurize processed water in use of the hollow fiber module of the flat tip especially using a hollow fiber 
knit fabric, and make a hollow fiber penetrate is also employable, it is desirable to use it by the suction 
filtration method which attracts the side which collects the treated water which arranged the hollow fiber 
module in the activated sludge tank, the settling tank, etc., and penetrated the hollow fiber. 
[0039] A film surface deposit can prevent entering inside a film surface efficiently by adopting the so-called 
intermittent suction operating method which stops suction periodically especially temporarily. The 
functional recovery frequency of a hollow fiber module can be reduced. 

[0040] Although the clear range cannot be specified since intermittent spacing of intermittent suction 
changes with dirtiness of processed water in the optimal range, as an example in the case of being aimed at 
the active sludge of MLSS5000 mg/L extent, the range for 2 seconds - stop- time 15 minutes can be 
mentioned as a desirable example for the suction time amount 1 - 30 minutes. 

[0041] Moreover, it becomes easy to perform circulating treated water within a tub at the time of filtration, 
or performing Ayr bubbling and washing a film surface by adopting a suction filtration method. The 
washing approach especially by Ayr bubbling demonstrates much more cleaning effect by combining with 
the intermittent suction operating method to which a film surface deposit can prevent entering inside a film 
surface efficiently, as shown above. As for the flow of the processed water in a suction filtration method, it 
is desirable to make the cleaning effect of the film surface of a hollow fiber raise, as it flows almost 
perpendicularly to the arrangement direction of a hollow fiber. 

[0042] Many ss(es) and the organic substance accumulate on a film surface in filtration of high corruption 
water. Therefore, a deposit is made to exfoliate using a stream, Ayr, vibration, a supersonic wave, etc., and 
it is necessary to wash a film surface. In not washing, the organic substance deposited on the film surface 
causes [ membranous ] lock out, and causes the fall of a filtration life. The so-called cross flow filtration 
which passes a stream in parallel with a film surface as the concrete washing approach, the method of 
causing a stream by the pump or the motor to a membrane module immersion tub, the bubbling method 
using the upflow of Ayr, the method of vibrating the module itself, the method of vibrating a processed 
liquid with a supersonic wave, etc. are mentioned. These washing may be continuously performed according 
to the advance condition of film surface lock out, and you may carry out intermittently. 
[0043] In operating using together scrubbing washing by Ayr bubbling, the powder trachea for performing 
bubbling is needed. In order to perform suitable Ayr bubbling, the physical relationship of a powder trachea 
and a module is important, but a complicated activity fixes a module and a powder trachea separately, and 
when the module has moved during operation, it has the trouble it becomes impossible for scrubbing 
washing suitable in the middle of operation to perform. As this cure, by carrying out the fixed unification of 
the powder trachea at the module of this invention, wearing in a can or a processing layer becomes easy, 
and scrubbing washing suitable during operation can be continued now. 

[0044] Especially the hollow fiber module of this invention fits filtration of high corruption water, and the 
solid liquid separation of filtration of river water, industrial-water-works water filtration, and bottom 
wastewater, waste water treatment (for example, processing in a union septic tank), etc. are mentioned as a 
concrete field of the invention. 
[0045] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

I Drawing 1 1 It is the perspective view showing an example of the hollow fiber module of this invention. 
I Drawing 21 It is the perspective view showing an example of the hollow fiber module of this invention. 
I Drawing 31 It is the perspective view showing an example of the hollow fiber module of this invention. 
I Drawing 41 It is the sectional view of the hollow fiber fixed part in an example ( drawing 2 and drawing 3 ) 
of the hollow fiber module of this invention. 
[Description of Notations] 

1 Hollow Fiber 

2 Housing 

3 Hollow Fiber Opening End Face 

4 Structure Base Material 

5 Hollow Fiber Knit Fabric 

6 Housing and Catchment Tubing 

7 Holddown Member 

8 Conduit Tube 

9 Filtrate Output Port 
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I Drawing 1 1 




| Drawing 41 
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